Renal processing of serum proteins in an albumin-deficient environment: an in vivo study of glomerulonephritis in the Nagase analbuminaemic rat.
Plasma albumin has been considered as important for governing glomerular permselectivity as well as being tubulotoxic in proteinuric states. The purpose of this study was to examine glomerular permselectivity and protein clearance of plasma albumin-deficient Nagase analbuminaemic rats (NAR) in normal and proteinuric states associated with puromycin aminonucleoside nephrosis (PAN) and anti-glomerular basement membrane glomerulonephritis (anti-GBM GN) and to compare the results with those of previous studies using Sprague-Dawley rats. Glomerular permselectivity was measured using tritium-labelled polydisperse Ficoll. In vivo fractional clearance (FC) of albumin, transferrin and immunoglobulin G was measured to include both intact and degraded forms of filtered material. Endogenous protein clearance was analysed using two-dimensional electrophoresis in combination with matrix-assisted laser desorption ionization (MALDI) mass spectrometry. FCs of proteins and Ficoll in control NAR were similar to those found in Sprague-Dawley rats. Despite the lack of serum albumin in NAR, proteinuria and morphological changes observed were also similar to those found in Sprague-Dawley rats, with total protein excretion increasing 6-fold in PAN rats and 4-fold in anti-GBM GN rats with respect to controls. Two-dimensional electrophoresis in combination with MALDI mass spectrometry identified the major proteins being excreted as transferrin and a group of mildly acidic proteins in the MW range 40-50 kDa, namely antithrombin III, kininogen, alpha-1-antiproteinase, haemopexin and vitamin D-binding protein. Both diseases exhibited similar effects to those observed in Sprague-Dawley rats despite the lack of serum albumin, including inhibition of renal protein degradation. The net changes in protein FC, particularly in the range of radii of 36-55 A, could not be accounted for by changes in size selectivity as Ficoll FC was little affected by the disease states. This emphasizes the need to reassess the relative importance of changes in renal tubular handling vs changes in glomerular capillary barrier in proteinuric states. These studies also demonstrate that albumin is not a critical factor in governing glomerular permselectivity or proteinuria.